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DETAILED ACTION 
Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), 
wliich papers have been placed of record in the file. 

Ciaim Objections 

2. Claim 2 objected to under 37 CFR 1 .75(c), as being of Improper 
dependent form for failing to further limit the subject matter of a previous claim. 
Applicant is required to cancel the claim, or amend the claim to place the claim in 
proper dependent fomri, or rewrite the claim in independent fomn. The claim 
limitation "a few angstroms" encompasses distances larger than 15 angstroms, 
required by claim 1 . 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

4. Claims 1-11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kharitonov et al. (Sensors and Actuators B 70 (2000) pg. 
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222-231) in view of Willner et al. (Agnew. Chem. Int. Ed. 39 (2000) pg. 1180- 
1218). 

5. Regarding claim 1 , Kharitonov et al. disclose a device (scheme 1 ) for the 
detection of analyte molecules, the device comprising at least one pair of source- 
drain electrodes and at least one gate electrode to thereby define at least one 
Field Effect Transistor (FET), wherein said at least one gate electrode is coated 
(scheme 3) with a layer of receptor molecules that in the presence of said 
analytes catalyze (section 3.1 para 1) a reaction that causes release of ions in a 
medium surrounding said receptor molecules, and a monolayer of linker 
molecules is provided for linking said receptor molecules to said at least one 
gate. Kharitonov et al. do not disclose expressly that a distance between the 
receptor molecules layer and the surface of the coated gate is smaller than 15 A. 
Willner et al. disclose linker molecules that result in a distance smaller than 15 A 
between an enzyme molecule layer and a surface coated by the enzyme 
molecule layer (fig. 2). Kharitonov et al. and Willner et al. are analogous art 
because they are from the same field of endeavor, chemical sensors. It would 
have been obvious at the time of invention to a person of ordinary skill in the art 
to substitute the cyanuryl chloride linker molecule of Willner et al. for those of 
Kharitonov et al., resulting in a distance between the receptor molecules layer 
and the surface of the coated gate that is smaller than 1 5 A. The reason for 
combining is that cyanuryl chloride is predictably useful for linking surfaces 
functionalized by hydroxyl groups to amino groups of lysine residues of proteins. 
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6. Regarding claim 2, it would have been obvious at the time of invention to 
a person of ordinary skill in the art to combine Kharitonov et al. and Willner et al. 
to yield a device according to claim 1 (see above). Kharitonov et al. do not 
disclose expressly that a distance between the receptor molecules layer and the 
surface of the coated gate is smaller than 1 5 A. Willner et al. disclose linker 
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molecules that result in a distance smaller than 15 A between an enzyme 
molecule layer and a surface coated by the enzyme molecule layer (fig. 2). 
Kharitonov et al. and Willner et al. are analogous art because they are from the 
same field of endeavor, chemical sensors. It would have been obvious at the 
time of invention to a person of ordinary skill in the art to substitute the cyanuryl 
chloride linker molecule of Willner et al. for those of Kharitonov et al., resulting in 
a distance between the receptor molecules layer and the surface of the coated 
gate that is smaller than 15 A. The reason for combining is that cyanuryl chloride 
is predictably useful for linking surfaces functionalized by hydroxy! groups to 
amino groups of lysine residues of proteins. 

7. Regarding claim 3, it would have been obvious at the time of invention to 
a person of ordinary skill in the art to combine Kharitonov et al. and Willner et al. 
to yield a device according to claim 1 (see above), wherein the Field Effect 
Transistor is an Ion Sensitive Field Effect Transistor (Kharitonov et al. section 3.1 
para 1 ). 

8. Regarding claim 4, it would have been obvious at the time of invention to 
a person of ordinary skill in the art to combine Kharitonov et al. and Willner et al. 
to yield a device according to claim 1 (see above), wherein the receptor 
molecules are enzymes or peptides (Kharitonov et al. scheme 3). 

9. Regarding claim 5, it would have been obvious at the time of invention to 
a person of ordinary skill in the art to combine Kharitonov et al. and Willner et al. 
to yield a device according to claim 4 (see above), wherein the receptor 
molecules is acetylcholine esterase (Kharitonov et al. section 3.1 para 1). 
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1 0. Regarding claim 6, it would have been obvious at the time of invention to 
a person of ordinary skill in the art to combine Kharitonov et al. and Willner et al. 
to yield a device according to claim 1 (see above), wherein said analyte 
molecules are selected from chemical agents used in agriculture (Kharitonov et 
al. cited reference 28 title), in environmental applications, industry and chemical 
warfare. 

1 1 . Regarding claim 7, it would have been obvious at the time of invention to 
a person of ordinary skill in the art to combine Kharitonov et al. and Willner et al. 
to yield a device according to claim 6 (see above), wherein said chemical agents 
are pesticides (Kharitonov et al. cited reference 28 title), herbicides, nerve agents 
and synthetic or natural toxins emitted from industrial plants. 

12. Regarding claim 8, it would have been obvious at the time of invention to 
a person of ordinary skill in the art to combine Kharitonov et al. and Willner et al. 
to yield a device according to claim 1 (see above), wherein said gate electrode is 
an ion sensitive oxide gate (Kharitonov et al. section 3.1 para 1 and 2). 

1 3. Regarding claim 9, it would have been obvious at the time of invention to 
a person of ordinary skill in the art to combine Kharitonov et al. and Willner et al. 
to yield a device according to claim 8 (see above), wherein the ion-sensitive 
oxide is Aluminum Oxide (AI2O3) (Kharitonov et al. section 3.1 para 1 and 2), 
Silicon Nitride (SIsNa), Indium Tin Oxide (In203-Sn203), Silicon Oxide (Si02) or 
Tantalum Oxide (Ta205). 

14. Regarding claim 10. it would have been obvious at the tirne of invention 
to a person of ordinary skill in the art to combine Kharitonov et al. and Willner et 
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al. to yield a device according to claim 1 (see above), wherein said linker 
molecules are covalently bound to at least one of the surface or the receptor 
molecules (Kharitonov et al. section 3.1 para 1 and 2). 

1 5. Regarding claim 1 1 . it would have been obvious at the time of invention 
to a person of ordinary skill in the art to combine Kharitonov et al. and Willner et 
al. to yield a device according to claim 8 (see above), wherein said linker 
molecules are selected from conjugated or unconjugated aliphatic, aromatic or 
heteroaromatic molecules (Kharitonov et al. scheme 3), having at least one 
functional group capable of covalently binding to said surface and at least one 
functional group capable of covalently binding to said receptor molecules. 

16. Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kharitonov et al. (Sensors and Actuators B 70 (2000) pg. 
222-231) in view of Willner et al. (Agnew. Chem. Int. Ed. 39 (2000) pg. 1180- 
1218) and in further view of Cho et al. (US 7013708 B1). 

1 7. Regarding claim 12, it would have been obvious at the time of invention 
to a person of ordinary skill In the art to combine Kharitonov et al. and Willner et 
al. to yield a device according to claim 1 (see above). Kharitonov et al. do not 
disclose expressly that the device comprises an array of gate electrodes each 
gate electrode being coated with receptor molecules layer different from that of 
the other gate electrodes. Cho et al. disclose an array of electrodes (fig. 12, 
1220-1250), each electrode being coated with receptor molecules layer different 
from that of the other electrodes (column 8 lines 1-4). Kharitonov et al. and Cho 
et al. are analogous art because they are from the same field of endeavor. 
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chemical sensors. It would have been obvious at the time of invention to a 
person of ordinary skill in the art to configure the gate electrodes of Kharitonov et 
al. in an array in which each gate electrode is coated with a receptor molecules 
layer different from that of the other gate electrodes. The predictable benefit of 
doing so would be to enable the detection of multiple analytes using a single 
device. 

18. Regarding claim 13, it would have been obvious at the time of invention 
to a person of ordinary skill in the art to combine Kharitonov et al., Willner et al., 
and Cho et al. to yield a device according to claim 12 (see above). Kharitonov et 
al. do not disclose expressly that said array of gate electrodes is associated with 
the same source-drain pair. Cho et al. disclose an array of electrodes (fig. 12, 
1220-1250) associated with the same source-drain pair (fig. 12, 121 1 and 1212). 
Kharitonov et al. and Cho et al. are analogous art because they are from the 
same field of endeavor, chemical sensors. It would have been obvious at the 
time of invention to a person of ordinary skill in the art to configure the gate 
electrodes of Kharitonov et al. in an array in which each gate electrode is 
associated with the same source-drain pair. The predictable benefit of doing so 
would be to enable the detection of multiple analytes using a single device. 

19. Claims 12 and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kharitonov et al. (Sensors and Actuators B 70 (2000) pg. 
222-231) in view of Willner et al. (Agnew. Chem. Int. Ed. 39 (2000) pg. 1180- 
1218) and in further view of Tender et al. (US 20020012937 Al). 
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20. Regarding claim 12, it would have been obvious at tlie time of invention 
to a person of ordinary sidll in the art to combine Kharitonov et al. and Willner et 
al. to yield a device according to claim 1 (see above). Kharitonov et al. do not 
disclose expressly that the device comprises an array of gate electrodes each 
gate electrode being coated with receptor molecules layer different from that of 
the other gate electrodes. Tender et al. disclose an array of electrodes (para 
0032), each electrode being coated with receptor molecules layer (para 0030) 
different from that of the other electrodes. Kharitonov et al. and Tender et al. are 
analogous art because they are from the same field of endeavor, chemical 
sensors. It would have been obvious at the time of invention to a person of 
ordinary skill in the art to configure the gate electrodes of Kharitonov et al. in an 
anray in which each gate electrode is coated with a receptor molecules layer 
different from that of the other gate electrodes. The predictable benefit of doing 
so would be to enable the detection of multiple analytes using a single device. 

21 . Regarding claim 14, it would have been obvious at the time of invention 
to a person of ordinary skill in the art to combine Kharitonov et al., Willner et al., 
and Tender et al. to yield a device according to claim 12 (see above). Kharitonov 
et al. do not disclose expressly that each of the gate electrodes is associated 
with a different source-drain pair. Tender et al. disclose an array of electrodes 
(para 0032), each electrode being associated with a different source-drain pair 
(para 0034). Kharitonov et al. and Tender et al. are analogous art because they 
are from the same field of endeavor, chemical sensors. It would have been 
obvious at the time of invention to a person of ordinary skill in the art to configure 
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the gate electrodes of Kharitonov et al. in an array in wliicli eacli gate electrode 
is associated with a different source-drain pair. The predictable benefit of doing 
so would be to enable the detection of multiple analytes using a single device. 

22. Claims 15 and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kharitonov et al. (Sensors and Actuators B 70 (2000) pg. 
222-231) In view of Willner et al. (Agnew. Chem. Int. Ed. 39 (2000) pg. 1180- 
1218) and in further view of Martin et al. (US 6355436 B1). 

23. Regarding claim 15, Kharitonov et al. disclose a method of detecting 
analyte molecules in a medium, the method comprising: (a) providing at least one 
Field Effect Transistor (FET) (scheme 1 ) formed by a source-drain electrode pair 
and at least one gate electrode that is coated (scheme 3) with a layer of receptor 
molecules that in the presence of certain analytes catalyze (section 3.1 para 1) a 
reaction that causes release of ions in a medium surrounding said receptor 
molecules, and a monolayer of linker molecules for linking said receptor 
molecules to said at least one gate, and (b) accommodating said at least one 
FET such that said at least one gate is exposed to a medium suspected of 
containing analyte molecules capable of reacting with the receptor molecules, 
thereby affecting a release of ions in said medium. 

Kharitonov et al. do not disclose expressly that a distance between the 
receptor molecules layer and the surface of the coated gate is smaller than 15 A. 
Willner et al. disclose linker molecules that result in a distance smaller than 15 A 
between an enzyme molecule layer and a surface coated by the enzyme 
molecule layer (fig. 2). Kharitonov et al. and Willner et al. are analogous art 
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because they are from the same field of endeavor, chemical sensors. It would 
have been obvious at the time of invention to a person of ordinary skill in the art 
to substitute the cyanuryl chloride linker molecule of Willner et al. for those of 
Kharitonov et al., resulting in a distance between the receptor molecules layer 
and the surface of the coated gate that is smaller than 1 5 A. The reason for 
combining is that cyanuryl chloride is predictably useful for linking surfaces 
functionalized by hydroxyl groups to amino groups of lysine residues of proteins. 

Kharitonov et al. do not disclose expressly the step (c) monitoring a 
change in an electric current between the source and drain electrodes caused by 
the release of ions, said change being indicative of the presence of said analyte 
in the medium, thereby enabling measuring the analyte concentration in the 
medium. Martin et al. disclose a step of monitoring a change in an electric 
current between source and drain electrodes (column 7 lines 4-8), said change 
being indicative of the presence of said analyte in the medium, thereby enabling 
measuring the analyte concentration in the medium (column 6 line 58 to column 
7 line 8 and column 13 lines 1-4). Kharitonov et al. and Tender et al. are 
analogous art because they are from the same field of endeavor, chemical 
sensors. It would have been obvious at the time of invention to a person of 
ordinary skill in the art to use monitoring a change in an electric current between 
source and drain electrodes In the method of Kharitonov et al. as indication of the 
presence of said analyte in the medium, thereby enabling measuring the analyte 
concentration in the medium. The reason for doing so would have been that 
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monitoring the source-drain current is a predictable alternative to monitoring 
voltage. 

24. Regarding claim 16, it would have been obvious at the time of invention 
to a person of ordinary skill in the art to combine Kharitonov et al., Willner et al., 
and Martin et al. to yield a method according to claim 15 (see above), wherein 
said medium is one of the following: water, sea water, buffer, and ionic solution 
(Kharitonov et al. section 2.3). 

Conclusion 

When responding to this office action, applicants are advised to provide 
the examiner with the line numbers and page numbers in the application and/or 
references cited to assist the examiner in locating appropriate paragraphs. 

A shortened statutory period for response to this action is set to expire 
three months and zero days from the date of this letter. Failure to respond within 
the period for response will cause this application to become abandoned (see 
MPEP 710.02(b)). 

Any inquiry conceming this communication or earlier communications from 
the examiner should be directed to Michael Lulls whose telephone number is 
(571) 272-9015. The examiner can nomially be reached on 8:30 AM to 5:00 PM 
Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Richard Elms can be reached on (571) 272-1869. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 
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